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(54) Quality assurance for brachytherapy using a dose measuring system 



(57) The application relates to a process for brach- 
ytherapy by using a dose measuring system (4), where- 
in, in at least one point (9,1 0,1 1 ) of an area (1 2) subject- 
ed to radiation treatment, the individual radiation dose 
contribution (Dnm) from at least one dwell position (X r 
X n ) of at least one radiation source is measured in real 
time, the thus obtained measured dose value is com- 



pared with the corresponding value calculated by a 
treatment planning system (1), and the further course of 
the treatment is adapted on the basis of the degree of 
agreement between the measured value and the calcu- 
lated value. The invention relates to a control program, 
a treatment control system (3), a treatment planning 
system (1 ) and a dose measured system (4). 
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Description 

[0001] The present invention relates to a process for 
achieving quality assurance in the field of brachythera- 
py, a control program, a treatment planning system and 
control system, and a dose measuring system. 
[0002] In the present context of the field of brachyther- 
apy, quality assurance comprises quality assurance on 
the treatment unit, quality assurance on the treatment 
planning system, and quality assurance on the treat- 
ment procedure. Brachytherapy treatment errors which 
are difficult to detect can occur in the following areas: 
patient and treatment planning identification, applicator 
identification, applicator displacement, correct position- 
ing of the radioactive sources, and treatment times. 
Treatment errors also comprise reconstruction errors. 
[0003] Processes for achieving quality assurance in 
the field of brachytherapy by using a dose measuring 
system are known. Existing brachytherapy devices re- 
ceive coordinates of dwell positions and dwell times of 
radioactive radiation sources from a treatment planning 
system. Although the individual contributions from the 
dwell positions reaching a particular point in the treat- 
ment area are calculated in the presently marketed 
treatment planning systems, these values are merely 
used to calculate the total dose contributions in the dif- 
ferent points on a theoretical basis. 
[0004] The existing treatment planning systems 
transfer the following parameters to the treatment con- 
trol stations comprising the treatment control program: 
patient data, and. concerning the radioactive radiation 
sources, channel numbers (C r C m ), dwell positions (X r 
X n ) and dwell times (T r T n ). A remote afterloading con- 
trol program will execute said prescribed parameters, 
but no intelligence is implemented to control any applied 
dose at a particular point within the treatment area on a 
real time basis. Only the dwell times are controlled. 
[0005] The existing processes offer no possibility to 
detect and stop an incorrect administration of radiation, 
particularly in the initial stage of the treatment. Control- 
ling the most important treatment parameter, i.e. the ac- 
tual dose which is applied to a point within the treatment 
area on a real time basis, would provide a highly desired 
improvement over existing processes for achieving 
quality assurance in the field of brachytherapy. Present- 
ly marketed treatment control programs connected with 
dose measuring systems enable the practitioner only to 
measure doses with rectal probes, and to switch of the 
treatment if the dose value on one of the rectal probes 
reaches a predetermined limit value. Thus, while exist- 
ing systems can be used to protect critical organs like 
the rectum., they cannot be used to achieve real time 
quality assurance of the treatment, with a view to de- 
tecting the above-mentioned treatment errors. 
[0006] The process for achieving quality assurance in 
the field of brachytherapy by using a dose measuring 
system according to the present invention is character- 
ised in that, in at least one point of an area subjected to 



radiation treatment, (i) the individual radiation dose con- 
tribution from at least one dwell position of at least one 
radiation source is measured in real time, (ii) the thus 
obtained measured dose value is compared with the 
s corresponding value calculated by a treatment planning 
system, and (iii) the further course of the treatment is 
adapted on the basis of the degree of agreement be- 
tween said measured value and said calculated value. 
[0007] According to the present invention, the calcu- 
10 lated individual dose contributions from the dwell posi- 
tions at particular point with the treatment area, are in- 
dividually stored and transferred to a control system of 
the remote brachytherapy afterloading stepping device, 
and are compared step by step with the individual dose 
1 $ values measured in realtime with the dosimetry system. 
[0008] According to the invention, the control program 
of the stepping device not only controls and supervises 
the afterloading stepping device, but also measures the 
times of the dosimetry system. Thus, the present proc- 
ess will allow step by step control during the treatment 
procedure, by automated comparison of the actual 
measured dose contributions from each source position 
at a particular point with the doses calculated by the 
planning system. The treatment planning system used 
according to the present process will store in a table the 
individual dose contributions from each source position 
with respect to a predetermined point within the treat- 
ment area, and will transfer these individual dose con- 
tributions to the treatment control program, togetherwith 
the other treatment parameters. 
[0009] The present process is preferably applied to 
one of (a) high dose rate afterloading brachytherapy, 
and (b) pulsed low dose rate afterloading brachythera- 
py. In the context of the present invention, high dose rate 
brachytherapy means applying a dose of about 1 0 Curie 
and more, and low dose rate brachytherapy means ap- 
plying doses of less than 1 Curie. 
[0010] Advantageously, the point of measuring said 
dose contribution is situated in the actual tissue which 
is being treated. According to a preferred aspect of the 
present invention, said tissue is the prostate gland. 
[0011] Preferably, the at least one individual dose 
contribution is measured using an instant dose readout 
dosimeter system, with a probe inserted in the prede- 
termined point in the area subjected to treatment. Ad- 
vantageously, the process according to the present in- 
vention is characterised in that in the least one point, 
several individual dose contributions (D.,-D n ) from sev- 
eral dwell positions (X r X n ), each with corresponding 
dwell times 0VT n ), in several channels (Cj-CfJ, are 
measured in real time. Furthermore, the calculated val- 
ue(s) is (are) individually stored and transferred to a 
treatment control program, and is (are) compared step 
by step with the measured dose value(s). 
[0012] The present invention also relates to a control 
program for a remote brachytherapy afterloading de- 
vice : which compares the calculated value(s) with the 
measured value(s) obtained by using the present proc- 
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ess. Furthermore, the invention relates to a treatment 
control system comprising said control program con- 
nected with a real time dose measuring system. The in- 
vention also provides a treatment planning system for 
carrying out the above described process. 
[0013] Finally, the present invention provides a dose 
measuring system, wherein individual measuring times 
for (an individual predetermined point(s) in an area treat- 
ed by brachytherapy are controlled by the present con- 
trol program, and are equal with dwell position times (T 1 
- T n ) of at least one radiation source. 
[0014] The above-mentioned features and advantag- 
es of the present invention are now illustrated in the fol- 
lowing description with reference to the enclosed draw- 
ings. 

[001 5] Figure 1 shows a block diagram of a treatment 
system for brachytherapy in accordance with the 
present invention. 

[0016] Figure 2 shows, in a schematic and illustrative 
manner, radiation dose measuring in accordance with 
the present invention. 

[0017] As shown in Figure 1 , a treatment system for 
performing brachytherapy in accordance with the 
present invention essentially comprises a treatment 
planning system 1 , an afterioading device 2, a treatment 
control system 3, and a dose measuring system 4. 
[0018] The treatment planning system 1 generally 
comprises a computer, such as a personal computer, 
which is used for treatment planning purposes by a phy- 
sician or other person applying the brachytherapy treat- 
ment. That is, amongst others, for calculating planning 
parameters such as dwell positions and dwell times of 
radioactive sources in a plurality of channels of the af- 
terioading device 2. 

[0019] Afterioading devices for brachytherapy are as 
such known to those skilled in the art. No further eluci- 
dation seems required here. 

[0020] The treatment planning system 1 connects to 
a treatment control system 3. The control system 3 op- 
eratively connects to the afterioading device 2 for con- 
trolling the position of one or a plurality of radiation 
sources in the channels of the afterioading device 2. 
[0021] The dose measuring system 4 comprises a 
measuring probe 5 for measuring the radiation dose at 
a particular treatment point in an area to be treated. 
[0022] In accordance with the present invention, the 
individual radiation dose contribution of at least one ra- 
diation source at at least one dwell position is measured 
by the radiation dose measurement system 4 in real 
time. The obtained measured dose value is compared 
with the corresponding value obtained from the treat- 
ment planning system 1 . To this end, in the embodiment 
shown, the treatment control system 3 is provided with 
processor means 6 for comparing the actually meas- 
ured dose value with the corresponding planned dose 
value stored in storage means 7. 
[0023] Figure 2 shows, in a schematic and illustrative 
manner, a plurality of channels C r C m , in each of which 



4 

at least one radiation source 8«,-8 p can be moved. 
[0024] During treatment, the radiation source in a par- 
ticular channel is positioned at several pre-calculated 
dwell positions X r X n . At the position of the probe 5, the 

5 dose contributions Dnm of the individual radiation sourc- 
es in the several channels C r C m at their various dwell 
positions X r X n are measured in realtime. Dnm denotes 
the dose contribution of a particular radiation source 8 r 
8 p at a particular dwell position X r X n in a particular 

10 channel C r C m . 

[0025] In accordance with the present invention, the 
measured dose values are compared in real time with 
the calculated values from the treatment planning sys- 
tem 1 by the processor means 6 in the control system 

*s 3, in accordance with a dose control program forming 
part of the present invention. 

[0026] If the measured value differs from the calculat- 
ed value, the control system 3 adapts either one or both 
the dwell positions X r X n and the dwell times T r T n of 
20 one or a plurality of the radiation sources in the channels 
C r C m , in order to meet the planned treatment values 
as closely as possible. 

[0027] It will be appreciated that the measuring probe 
5 can be positioned at any position 9, 1 0, 11 in the area 
25 12 to be treated in order to achieve an optimal quality 
assurance. 



Claims 

30 

1. Process for brachytherapy by using a dose meas- 
uring system, characterised in that, in at least one 
point of an area subjected to radiation treatment, (i) 
the individual radiation dose contribution from at 

35 least one dwell position of at least one radiation 
source is measured in real time, (ii) the thus ob- 
tained measured dose value is compared with the 
corresponding value calculated by a treatment 
planning system, and (iii) the further course of the 

40 treatment is adapted on the basis of the degree of 
agreement between said measured value and said 
calculated value. 



2. Process according to claim 1, characterised in 
45 that it is applied to one of (a) high dose rate after- 
loading brachytherapy, and (b) pulsed low dose rate 
afterioading brachytherapy. 

3. Process to claim 1 of claim 2, characterised in that 
50 the point of measuring said dose contribution is sit- 
uated in the actual tissue being treated. 

4. Process according to claim 3, characterised in 
that said tissue is the prostate gland. 

55 

5. Process to any one of claims 1 -4, characterised in 
that the at least one individual dose contribution is 
measured using an instant dose readout dosimeter 
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system, with a probe inserted in the predetermined 
point in the area subjected to treatment. 

6. Process according to any one of claims 1-5, char- 
acterised in that, in the at least one point, several 
individual dose contributions (D.,-D n ) from several 
dwell positions (Xj-XJ, each with corresponding 
dwell times (T r T n ), in several channels (C r C m ), 
are measured in real time. 



10 



7. Process according to any one of claims 1 -6, char- 
acterised in that calculated value(s) is (are) indi- 
vidually stored and transferred to a treatment con- 
trol program, and is (are) compared step by step 
with the measured dose value(s). 15 

8. Control program for a remote brachytherapy after- 
loading device, characterised In that It compares 
the calculated value(s) with the measured value(s) 
obtained using the process according to any one of 20 
claims 1 -7. 

9. Treatment control system for a remote brachyther- 
apy afterloading device, characterised in that it 
comprises a control program according to claim 8, 25 
connected with a real time dose measuring system. 

10. Treatment planning system for a remote brachy- 
therapy afterloading device, for carrying out the 
process according to claim 7. 30 

11. Dose measuring system, characterised in that in- 
dividual measuring times for (an) individual prede- 
termined point(s) in an area treated by brachyther- 
apy are controlled by a control program according 35 
to claim 8, and are equal with dwell position times 

(T 1 - T n ) of at least one radiation source. 
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